Abstract. In this paper we prove a generalization of the Hosszú-Gluskin theorem for (sm, m)-groups in terms of a {1, (s − 1)m + 1}-neutral operation and we define the algebra Q m , ·, ϕ, c m 1 associated to the (sm, m)-group (Q, A). The central operation of an (n, m)-group is defined in [7] . Research results of central operation properties using a bijection σ α : Q m → Q m are presented by means of a series of theorems. Then, a central operation of an (sm, m)-group is investigated using the previously mentioned algebra.
Introduction
Firstly, we explain a notation introduced by Janez Ušan which we use in this paper. Let p ∈ N and let q ∈ N 0 . Then a q p denotes a p , . . . , a q the sequence of elements of a set Q if p < q. If p = q, then a q p denotes the element a p into the set Q and if p > q, then a q p denotes the empty sequence. If a q p is a sequence over a set Q, p ≤ q and the equalities a p = . . . = a q = a are satisfied, then a . The notion of an (n, m)-group, as a generalization of the notion of an n-group, that is of a group was introduced byǴ.Čupona in 1983. Let Q be a nonempty set and let A be a mapping of the set Q n into the set Q m , where n ≥ m + 1. Then, we say that (Q, A) is an (n, m)-groupoid. Since every groupoid is a group if and only if it is a semigroup and a quasigroup, similarly an (n, m)-group was defined as an (n, m)-semigroup and an (n, m)-quasigroup. = (x 1 · ψ(x 3 ) · x 5 , x 2 · ψ(x 4 ) · x 6 ). We prove that (Q, A) is a (6, 2)-group. Firstly, we prove that the 1, 2 -associative law holds.
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Similarly, we can prove that the i, j -associative law holds for all i, j ∈ {1, 2, 3, 4, 5}. Now, we prove that the statement b) of Definition 1.1 for i = 1 holds.
Because (Q, ·) is a group, for every sequence a 6 1 ∈ Q there is exactly one x 1 ∈ Q and exactly one x 2 ∈ Q such that the previous sequence of equivalences holds. Likewise, we can prove that the statement b) of Definition 1.1 for all i ∈ {1, 2, 3, 4, 5} holds.
An interesting research method of n-structures and (n, m)-structures was inspired by J. Ušan, who in his manifold papers puts emphasis on a neutral operation. These results are systematized in the monograph [16] : n-groups in the light of the neutral operations. An {i, j}-neutral operation of an n-groupoid (Q, A) was defined by Ušan in 1988 [10] and it presents a generalization of a neutral element of a groupoid. Then, in 1989 he defined a {1, n − m + 1}-neutral operation of an (n, m)-groupoid (Q, A). Definition 1.3. [11] Let n ≥ 2m and let (Q, A) be an (n, m)-groupoid. Furthermore, let e L , e R and e be mappings of the set Q n−2m into the set Q m . Then: a) e L is a left {1, n−m+1}-neutral operation of the (n, m)-groupoid (Q, A) iff ∀a
A e L a n−2m 1 , a
b) e R is a right {1, n − m + 1}-neutral operation of the (n, m)-groupoid (Q, A) iff ∀a
∈ Q the following equality holds:
c) e is a {1, n − m + 1}-neutral operation of the (n, m)-groupoid (Q, A) iff it is a left {1, n − m + 1}-neutral operation and a right {1, n − m + 1}-neutral operation. 
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be a group and let for every sequence x sm 1 ∈ Q holds:
, where:
Then, there is a sequence a ∈ Q m the following equalities hold:
Proof. Hence, there is a sequence
such that the following equality holds:
(ii) By (i) the following equality holds: 
holds. Then, by the following sequence of equalities, we conclude that there is a sequence a , a
, y
c) c
Since the afore mentioned operators satisfy the assumptions of Theorem 2.2, the following statements hold: (Q 2 , * ) is a group, ϕ ∈ Aut(Q 2 , * ), ϕ(c , ∀x
}) is the algebra which is associated to the (6, 2)-group (Q, A).
In the following proposition we prove some interesting equalities which relate a {1, (s − 1) m + 1}-neutral operation of an (sm, m)-group (Q, A) and an inverse operation of the binary group (Q m , ·), which also relate an inverse operation of an (sm, m)-group (Q, A) and an inverse operation of the binary group (Q m , ·). ∈ Q the following equality holds:
Proof. Firstly, we will prove that there is a sequence a , e a (s−2)m 1
A Central Operation in Terms of a Hosszú-Gluskin Algebra for an (sm, m) − Group
Further aim of research considering (n, m)-structures was to generalize the notion of a central element in a binary group, i.e. to define mapping whose properties for (n, m) = (2, 1) would correspond to properties of the central element in a binary group. In n-group this notion was described by Ušan in 2001 [15] . Definition 3.1. [7] Let (Q, A) be an (n, m)-group, n ≥ 2m and let α be a map of the set Q n−2m into the set Q m . We say that α is a central operation of an (n, m)-group (Q, A) iff ∀a 
By Proposition 1.6 we see that a {1, n − m + 1}-neutral operation is an example of the central operation of the (n, m)-group.
By means of a series of propositions, in [7] it was proved that a mapping α : Q n−2m → Q m is a central operation of the (n, m)-group (Q, A) iff the equality A α a n−2m 1 , a n−2m 1 , β a n−2m 1 )) = A(β(a n−2m 1 ), a n−2m 1 , α(a ∈ Q (see [7] ). The proof of the proposition follows directly from the previous equality if we put x m 1 instead of β(a ∈ Q the following equalities hold:
Proof. Let k n−2m 1 ∈ Q be an arbitrary sequence. Then, we define:
Firstly, we will prove that such a defined mapping σ α is a bijection. Since (Q, A) is an (n, m)-quasigroup, by Definition 1.1 (b), for i = 1 holds: ∀a
, a n−m 1 = a n n−m+1
.
If we replace the sequence a ∈ Q m such that holds:
Then, equalities from the theorem hold by Definition 3.1. A α a n−2m 1 , a
Example 3.5. Let (Q, ·), Q = {1, 2, 3, 4} be the Klein group, let ψ = 1 2 3 4 1 2 4 3 be the permutation of the set Q. In Example 1.2 we proved that (Q, A) is a (6, 2)-group, when A : Q 6 → Q 2 is the mapping defined with A(x
∈ Q 2 the following equality holds:
We prove that this mapping is a central operation of the (6, 2)-group (Q, A) . By Definition 3.1 we need to prove that ∀a ),
to the central operation α is defined. Let us prove equation (6):
). ∈ Q the following equalities hold:
= A α a n−2m 1 , a n−2m 1
, A x n 1
(ii)
, α a n−2m 1 , a n−2m 1 , x n m+1
, α a n−2m 1 , a n−2m 1
, A α a n−2m 1 , a n−2m 1 , x n n−m+1
If we have two central operations of an (n, m)-group and if a bijection is associated to each of them as defined in 3.4, then the bijections commute. Under particular condition, a bijection associated to the central operation α is an involution which has been proved in the following theorem. = α a n−2m 1 (7) holds, then ∀x m 1 ∈ Q m the following equality holds:
Proof. ∀a n−2m 1 ∈ Q the following sequence of equalities holds:
= A α a n−2m 1 , a n−2m 1 , A α a n−2m 1 , a n−2m 1 , x m 1
, a n−2m 1 , A α a Because f is an inverse operation in the group (Q m , ·), the last equality is equivalent to: α a 
